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Protective Body Armour 

Cross Reference to Related Application 

[0001] This application is a continuation of copending International 

Application No. PCT/GB02/03998 filed August 27, 2002 which designates the United 
States, and claims priority to Great Britain appHcation no. 0122328.8 filed 
September 15,2001. 

Technical Field of the Invention 

[0002] The present invention relates to articles of protective body armour for 

sports, leisure, motor sport and industrial applications. 

Background Of The Invention 

[0003] Body armour is widely used in many sport and non-sporting 

applications to provide a level of protection fi*om impact for the wearer. Conventional 
body armour consists of a hard plastics outer shell, injection moulded, blow moulded 
or thermoformed, with a lining of a softer compressible material, e.g. foamed material. 
The hning provides cushioning whilst the outer shell helps to distribute the impact 
load across a wider area, thus reducing direct, point loading. Body armour is normally 
secured to the wearer by means of strapping closure systems, e.g. elastic straps, touch 
and close fastenings, or by enclosure within garments wom by the user. A number of 
companies have, over the years, produced shock absorbing/energy protection devices 
in body armour and footwear utilising a honeycomb construction bonded to a rigid 
skin. The honeycomb structure consisting of hexagonal cells occurs in nature, e.g. by 
bees and wasps to make strong, lightweight, protective enclosxu-es. The abstraction of 
good design fi-om nature is the basis of biomimetics as appUed in such disciplines as 
chemistry, engineering and materials science. Hence, honeycomb constructions 
bonded to an outer skin or skins are widely used in the aerospace and motor industries 
due to their superb lightweight/stif&iess capabiUty. In such cases, the honeycomb is 
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bonded to the outer skin or skins by welding, adhesives or the like, and the bonding 
process adds considerably to the cost of production of the final product. US 4610034 
discloses a thin flexible lightweight protective pad for insertion into a pocket of a 
garment. The pad may have recesses of various shapes formed in one surface, thereby 
forming an integral structure similar to the above described skin/honeycomb 
constructions. The soft polyurethane foam material of the pad is readily deformable to 
allow for enhanced deceleration periods on impact and to provide a restoring force so 
that it does not "bottom-out" and act as a hard surface. The recesses are provided to 
allow for expansion or bulging of the material of the pad into those recesses. The 
object of the structure is to absorb recoil loads fi-om a rifle, such loads being applied to 
the pad over the surface of the butt of the rifle. Such a readily deformable pad would 
not provide the required protection firom point loads, e.g. bullet strikes, or loads 
applied over very small areas, 

Sxmmiarv Of The Invention 

[0004] It is an object of the present invention to provide a protective body 

armour for sports, leisure, motor sport and industrial applications that is capable of 
dissipating the energy firom point loads or loads applied over very small areas, that is 
less costly to manufacture than the known bonded shell/honeycomb constructions. 

[0005] The invention provides a protective body armour comprising a skin and 

a honeycomb lining thereto, the skin and honeycomb lining being formed integrally 
with each other of a substantially non-deformable material. 

[0006] The protective body armour may be injection moulded, blow moulded, 

sintered, vacformed or compression moulded as an integral construction. The 
protective body armour may be of polypropylene, "polycarbonate, Nylon, Peebax™, 
polyethylene, polyurethane, K-Resin™ or Thermoplastic rubber. Preferably the 
honeycomb lining comprises hexagonal cells bounded by walls upstanding from the 
skin. 
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[0007] The protective body armour may be contoured, and may be cup-shaped. 

The lining may be on the concave face of the protective body armour. The cell walls 
may extend from the skin in a common direction parallel with the central 
perpendicular to the skin. The thickness of the skin may be non-uniform over the 
surface of the protective body armour. The protective body armour may have 
extending thereacross at least one fold line free from walls of the honeycomb to 
facilitate the conforming of the protective body armour to the contours of a person. 
The protective body armour may also have a cut extending along a portion of a fold 
Hne from the outer edge of the protective body armour. The cut may be tapered away 
from the outer edge. The size of the cells may be non-uniform over the surface of the 
protective body armour. The protective body armour may be substantially elliptical in 
planform. 

[0008] The protective body armour may be coloured for extemal use, and may 

be translucent. 

Brief Description Of The Drawing 

[0009] The invention will now be described with reference to the 

accompanying drawings in which: 

[0010] Fig. 1 is a plan view of one embodiment of body armour in accordance 

with the invention, 

[001 1] Fig. 2 is a section on line 2-2 of Fig. 1, 

[0012] Fig. 3 is a plan view of a part of a second embodiment, 

[001 3] Fig. 4 is a plan view of part of a third embodiment, 

[0014] Fig. 5 is a section on line 5-5 of Fig. 4, and 

[001 5] Fig. 6 is a plan view of part of a fourth embodiment. 
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Description Of The Invention 

[0016] Referring now to Figs. 1 and 2, there is shown a body armour 10 of 

substantially elliptical planform, comprising an outer skin 1 1 of cup-shaped form. On 
the concave side 12 of the outer skin 1 1 is a lining 13 formed integrally with the outer 
skin 11. The lining 13 is a honeycomb construction formed of hexagonal cells 14 
boxmded by walls 15 upstanding from the outer skin 11. The protective body armoxir 
10 may be injection moulded, blow moulded, sintered, vacformed or compression 
moulded as an integral construction. To facilitate extraction of the body armour 10 
from a mould, the cell walls 15 extend from the outer skin 1 1 in a common direction 
parallel with the central perpendicular P to the outer skin 1 1 . The outer skin 1 1 and the 
lining 13 are of a substantially non-deformable material such as polypropylene, 
polycarbonate, Nylon, Peebax™, polyethylene, polyurethane, K-Resin™ or 
Thermoplastic rubber. 

[0017] As can be seen in Fig. 3, the thickness of the outer skin 11 is non- 

uniform over the surface of the protective body armour 10. This variation in thickness 
provides fold lines 16 free from walls 15 of the honeycomb lining 13 extending across 
the body armour 10 to facilitate the conforming of the protective body armour 10 to 
the contours of a person wearing it. In addition, cuts 17 extend along a portion of a 
fold Une 16 from the outer edge of the protective body armour 10. The cuts 17 are 
wedge-shaped and taper away from the outer edge 18. 

[0018] In the embodunent of Figs. 1 and 2, the size of the cells 14 is uniform 

over the surface of the protective body armour 10. However, in the case of the 
protective body armour 31 as shown in Fig 3, the size of the cells 34 may be non- 
uniform over the surface of body armour 31 to accommodate flexing and for the 
ergonomic fimction of the body armour 31. 

[0019] To stiffen the body armour ftirther and provide enhanced shape 

retention, if required, altemative embodiments of body armour 41 and 61 as shown in 
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Figs. 4 and 5, and in Fig. 6 respectively may be produced. In these cases further cell 
walls 45 and 65 extend into some or all of the respective cells 44 and 64. 

[0020] Generally the body armour 10, 31, 41, 61 is intended to be inserted in 

the clothing of the wearer. However, it may be desired to have the body armour 10, 
31, 41, 61 attached to the outside of a garment. For such an application, the body 
armour 10, 31, 41, 61 may be of a coloured material, and may be translucent. For use 
both intemally and extemally of a garment, the body armour 10, 31,41, 61 of the 
invention provides good protection against impact loads, including ballistic loads or - 
other loads applied over very small areas. 
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